The Ulip family phosphoproteins--common and specific properties.
The search for intracellular phosphoproteins implicated in the regulation of neuronal differentiation led to the identification of Ulip1, a mammalian protein related to the Caenorhabditis elegans unc-33 gene product [Byk, T., Dobransky, T., Cifuentes-Diaz, C. & Sobel, A. (1996) J. Neurosc. 16, 688-701]. The expression level and phosphorylation pattern of Ulip1 were shown to be strongly regulated during development and neuronal differentiation. We have isolated three additional complete coding sequences for members of the Ulip family in the mouse, Ulips 2-4, all preferentially expressed in the nervous system. Furthermore, two Ulip sequences, Ulips A and Ulips B, could be identified in C. elegans. The Ulip family is highly conserved throughout evolution (more than 96 % for Ulips 1-3 and 92.5 % for Ulip4 between mouse and human) and the various members of the family within a single species display about 75% similarity. Sequence comparisons further reveal several highly similar domains and subdomains, including a 32-amino-acid region highly conserved from a bacterial hydantoinase to human Ulips. Two-dimensional immunoblot analysis of in vitro translated Ulips 1-4 demonstrates the existence, for each Ulip protein, of several, most probably differentially phosphorylated forms, in agreement with the presence of conserved phosphorylation consensus sites within their sequences. The expression of Ulips 1-4 mRNAs is differentially regulated during development and nerve-growth-factor-induced neuronal differentiation of PC12 cells. Our results indicate a differential, possibly complementary role of phosphoproteins of the highly conserved Ulip family in the control of neuronal differentiation, in relation with the development and plasticity of the nervous system.